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Abstract of JP200021 5434 

PROBLEM TO BE SOLVED: To obtain a 
magnetic recording medium having high 
magnetically anisotropic energy, ensuring a 
stable magnetized state for recording in the 
service temperature range of a device, 
generating little medium noise and suitable for 
high density recording by specifying magnetically 
anisotropic energy at a specified absolute 
temperature, the average grain diameter of 
magnetic grains and the ratio between magnetic 
anisotropy constants at different absolute 
temperatures. 

SOLUTION: This magnetic recording medium 
has a magnetic recording film having >=3.6* 106 
erg/cc magnetic anisotropy constant Ku (T=300 
K) at 300 K absolute temperature T and >5 to 
<12 nm average grain diameter (d) of magnetic 
grains defined by the diameter of a circle whose 
area is equal to the area of a magnetic grain in 
the intrasurface direction of the film. The 
magnetic recording film satisfies the relation of 
Ku (350 K)/Ku(300 K)>=0.85 between the 
magnetic anisotropy constant Ku (300 K) at 300 
K absolute temperature T and the magnetic 
anisotropy Ku (350 K) at 350 K absolute 
temperature T. The magnetic recording film is 
deposited by ECR sputtering and heat treatment 
is carried out after deposition. 
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*-*-*C4#fT&fo*i*. 
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m^tci 0 . sisasis^tt^wrs^fa®^*©® 
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[00 04] C©<fc5SC. M32M^4 &l2iilga6]± 

fflKftWS4#©ft*S3£^x*>t/¥--Ci&r), C 
©fi#5:*#Wi4'. *©*l6j(C|qJlfM^C4*^l/-Cl» 

s. «*tf % co^sa©jg^». A#wa5»si8HP© 
c#*ifij*s5aa^-^>h©rsa*st5^injt?a&o <mt 
nmm . ^©tsss^^tt^*^^- <asijr#tt 

S8> K„«, l&£cm£fc9 4. 6xl0»ersT 
[0005] ttAfftOflttasv-eftS 4#» ttifcttfO 

«U8no>ft:aMcS6(r»Tna«. C©4*©*MS»x*;l, 

jK*^v>jg»k.ittaaaETK:»br. k. 

[0 00 6] CC-Ck.T4K.V%J±S»-54. k.T 
<K„ V©«^««SlS7^x*^-*H-»^:*l»fc 

a>. sai«-^>hB. «iassta©c^r^k:[5i< c 
4tcfe5. k.T>K.V©tg^tt. fiBfiut&ttx**? 
-{cit^rl^K!©x^/i/^-o^A3r ^/ii*. &£l 
*-^>h». 8SJgS&l,SltfSC4fC£.5 (S^aS&tt 

at)'. c©^gtt5c«tD. B$EB3fc9a>&«a&cD6& 
-cssst*- ^ > h ©ss*s^c s . 1 »mtc 1 

t6x*A4 r -«2 5 k,T-C&*. Sfg«n@CS4. 5g 

*?3<. SEo-C. §mmmt. ^>»<4*>2 5k.T< 

[ 0 0 0 7 ] 3 X , lKSSttSUEflKcfilC» enis^fe© 

J*01©*HXSC r I EE E • hv>1f^'>3^ 
• Sfi'XCIEEE transaction of Magnetics)J 

^3 4#^4^ (1 9 9 8*P7£ISm 91 55 8H~ 

mi 5 6oi#i] . c<Dismm»<ow£iMi3&3-*>i> 

>¥- K . Bt. mtmmT&ft 3 0 0 K r l i«r c m ^fc 
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9 1. 3xi0 6 erg-C£>£. 
[0008] ±53&f*tt. W&mM&LVtt 
S"C^J1 5 nm. KJ¥*S2 0 nmiSt?*9. C<D£# 
SStfefSJifi 1 <S©^oS^*tt3:*^^"«K. V = 
4. 6xi0-"erei45. M300KT 
©5ajiS&i*jM^--*Jk.T = 4. ixi0-"ergt 
K„V>2 5k.Tc;fc£. ED^v ^tfc<t>t§S&1J- 

[0009] &tc. plHfib^i 4>ffi®^Sl^I±Ktt. 

^tc, issuer* b<D&&mmoz?w#mm 
icmmi'-cis') . Bascosesf^tf^iii'ti^it^: 

[0010] 20 

glf 1 - l^Jj-Or&ta 1 OGb i ttc 

>$-7^ ■ J?s-T> (The 7th WM-Intermaq 3 

oint Conference) j (1 9 9 8*£1 £f3ft) t'i'a 
>ZA (session ZA) . tr* hSt r^* 

^HSiOifc^*— 8afl5CCfiWHStim-5l\j2 0*tl©Jfc 

OkFCI (Flux Change per Inch: 1 -f>^?t0O 
8tftJ5g£<) tr? rm«5t3!6 0nm£&£„ 30 

[0011] — S2ffJ5C«ffi3ft-CV>£®?3S5S32 
ia«TO«^©8StaSA^ 1 5 n mUKr&S Cii> 
6v 3Stt©^SSS"C6 0nmCDtft» f-g=£«S£r&fc 
J&Ktt, tr? f^Ioi«:?c*>A:*>4fflCD^e* s M^Ci 

[0012] fCt. Wimmi CDSSR©a^^«:4HKD 

SlOnmil. K/f ZmtUS 1 0 nmCcfaftUfcufc-f 
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0'e r e/c c-C*-5©«:3*U, T=3 5 0KtBK. 
= 1. OxlO'erg/ccTiO, 5 0K©SKi 
ITC K. tt 2 0 %£LHETr z. 
[OOHlffiot. T= 3 5 OK-C(D&§§,m.lffi<D& 
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5 

hvWmbz-ZAt^-oizs&JzS < ft-sft.*. 

J&nmtKQ^ S^tS©ttS=£^0:5K:^^ o c© 
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a©-** F©mft*f©ffi;fc©^{fr£ifc!!SU k.v/ 
k.TJ&*ift8 5©t&£tt. 9 6B#SS<Dffl^fiT*l^* 
4%gK-C*£©{C*tU K„V/k.T#5 5gft©i3 
£"C« 9 6 ^Wm©ffi*iST« 1 0 %&Lt(C ft ZC±& 

[0021] 9 6^ras©ffi^isT4%« v ^tattis 

SftaMcji. S&fEaK©i:IE«!: ft £T = 350 K2«rc 
K 0 V/k,T>8 5>&aiS-rSi^^*«. *ft., «2f 
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gmVJZfrti, T=35 0K{Cte{-t5K.V/k.T> 

K. (T=3 5 OK) ^3. OxlO'er 

[00 22] Sft.. asm*tix*n/^-tt. &sm# 
&m*j<D&m8m&&t8ttz. &ot. t= 

3 0 0 K#>6T= 3 5 0 K©SKffiHT&5ayj©^r;£ 
10%SS{CffS^«C<!:*iS*L/<. COCi*5S 
mM*tti*;l/¥-CDSS^tW. K„ (T = 3 5 0 
K) /K. (T=300K)^0. 85t&m$tlZ. 
Cft3fr6. ^bfcT«3 0 0K®£*<D3B£ig£f£x 
**1F-K.t*. K. (30 OK) £3. 6X1 O'er 
?/c ctf3#>ft&. MCC. [K y V/k.T] (T=3 
50K> / [K.V/k.T] (T=3 00K) £0. 7 

[0023] «±©j: sk. ■mm^mittt&s-ezwi 
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r- t<8 0 Gauss ♦ um©^HCcK^£ft£. 
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fc. gy?£^ (order alloy) ©«g*C»&J$t££(C& 
f»*£t,"C. CoKPt^©S£K5r5?^»Sm^ 

r©<t ^ «c^8tt7BR«whi-r« tm$mtifiw& u 
30 ^♦^^-©MaflreewaflBKfbw** < ft *= 

[0028] «SiS2&«l«:»«ffiSS&©^SSIffig-t? 
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©SS. ^*6«cSSI4feai44>©SB«aSc*©ifc^*ife*:S 

•as 4iiftfiiV(c^ifBi:ms«4i< c £ £ ft d . m» 

yif*Ti8ES(ceE3Lfc«W*«9^:-r-SC££ft4. C© 

ft*. iteaeia©^*asffm#«in4j:5ft«3g, bp 

[0030] «±tc^uft J: ^ k. saeeftjcs^s 
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SSKSS L, . 1 x 1 0 - • TorrJWTOSESKS "Cgf^ 

ufco^s asi%3oo°csrJta^u. smaerei 

^SIStBbfc. C«©SS1J:K. ffiftlW@yrFifcK2 i 
t/CCrjg (KJ*:'l Onm) 4. 8«f»T*£?BE£jrF 
Jfc&5 i L-rCr-15at.Catomic)«TiSI (®J£ : 2 0 n 
m) eM&dGRl/fc. C^MtiBOTJlUU. 5©^ 

$P$©Ar#;*H£3 mTorr, &&£g3£2 nm/^i 
Lfc. 

[0035]-?®^. DC-T-Sf* M3>X»tv*y>y 
&«fc 9 fefiX^F©^*^— J^A^ECR (Electron 

Cyclotron Resonance) *A**$r y >i/££fl!t,>. C© 
^HTHOB 2 , 5 CDJitC^Pi^lMfflfiEC o- ISat.xC r— 12 
• at.%Pt-3at.%Ta©S3ffl® (KW : 1 2nm) 
Lfc. C#-y? r£l&<&*~fr^ HS*&S9 9. 9 
%-r & D . &-£^&©f]FS?ic«&fiJiS©£i&# -y? 

4f£SSl.-C#>6> I CPS& (Inductively Coupled PI as 
ma Spectroscopy) *Bl»TaSt/fcJWtttttC«l>¥# 

[0 03 6] MLMHNM^9 

fc. &$&Stt. M^f-^O^SS5x l o-'T 
orrSfSF^bfceD^. S«SS4 5 OXJCJ^IL, 1 

tcCGmm (WW- : 1 5nm) fc^SrESIBLfc. 
[0037] CCC, «_L©#IS9i©gSi&©?&5§©i2ia 
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[0038] 8*4 B ©#it£@ 2 fc^-T. l*f*B TttC 
o-16at.56C r- 4at.%Ta£S£fflg3 ©HESKliffl Ltc. 
C © Co- C r- TdBttVOlinRK. i#14itS 
*fT&5fc#. 12nmit/fc.. 
[0 03 9] S^L^ttfil^-r X^JBNiPy ?*Al^ 
#S&1 tarty* y ^fiKBSSSHKSSU lxio 
-»Torr«T©K3?i$*"C-fffMkfc©%. Sgl*2 7 

io o •cs-cfln&i, . s«ias-c i ttmftBt/fc. c ©s« 

1 _B£; EtS]f<IS>STtSP2 t UtC r® (SUP : 5 0 
- nm) . Easa®@R3 iL-CCo-Cr-TaSEttSI (S 
JV:.12nm) . CWtBtL^MMSBtLIt, &M©J?E 
K^mt. ;v^^>^Ar;tf.*EE3mTorriU D 
C^ho^A's, £ y >ya*JBlr>t«£lB££2 n 

?M*ttK9 9. 9%-C&«3. S£t£JgJ?$Kfc:«^*- 
[0 040]ft»lfcM»A. Btt, G*B&tiH££ff 

fc. 0-2 0X8l@«r««£©l§m. K^A-Clt. Cr- 
TiTifefil© (200) ffiSSf. Rc7 (2 0 0) ffiJSSt 

<om 1/ 1 ooxm@J^«r (no) EKftWSMi 

Stifc. *fc. ?SfflRtt. (11. (tyWBUMH&UK 

do. i ) Mswt-i'^^snfc. 

[0 04 1]-*, ee*«iS©g^B-C». CrTJSK 
©(200) mmt . Rc^Co- C r- TaJgffi^©^ 

30 mss#s© (ii. o ) Bss^asisnfc. 

[0 042] A C r- TfrHUBO*W» 
(10 0) {CE^UTt»*fc»{C. C©Tifit 
KJbK^e^+^+JVfiSSbfciattBt^ (11. 0) «c 
SIBIU £7c. — gp©ieaSb&« (110) (CSAL-trir* 
5fc*fC-?-©SI5^(CE5D-C^a4J®d« (10. 1 ) {Cffi[fiJ 
OrfiJEEL/fcCt^OT^S. CC-C, M&m<OM$r 
@©S^tt. 4ffittX9 i £fflL». »3«*^BS^KU 

40 [0043] M^f4©^S©^«^*S3^Sfcfe. S 
^St«*ffll,^-C?affig©^®TEM«*^bfc. R 

*, tiBMfftr«SlttlB-ct3:« ^^M^tiS^l 3 

S»7p*SimB«Clt'<-C^2SliaiVjNS < ft oT^fc. 
Sfc, &Jie©t&rBt»jt&C#ST££. Cr-TlElPlfO 
SlB|i«i4Bltt. SS^*«««L/'C*jD. «^S^fc 

*tr*fcci^*5^l/fc. 
SO [0044] U'<;l't?©fflJ5S»*%SI'<Sfc», 
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2IS#Ji?fll2nmCDE DX##T§ (Energy Disoersive 
X-ray spectroscopy) ZWi&l'IzfttiT'&f-m.&Ml&m 

I^A-ca. MS&^gp-CC r7HR**2 5 a 
t. %1IJg©ig?g&ffi*7pL;fc©K:*fU feSBftStrc 

[0045] #fc, flMM<D««SC5Fifct 
«>. ${W*4©55^#&x*^-£*#&C<b«- 

*m©^s«jgs?«^fiSi/. c©iw§ii:*tt©s*m 

4^ifC> ^©IsJ&k^y^XS^EPM&tg 20 

©IEffl#&©i^*St*^-fa>oft:. 

[0 04 6] C©jL*%SWait,t. «Eft»5 

L (H„) =L.- [2L./M,] 

<,». S&L,«!:*a# [2L./M,] M%&& 
#>6U. M,=&3fc3Dfc. 30 

[0049] SfiAOT= 300 KtffiiB, L,= 
4. 6 X l 0" e r g/c c, M. = 5 40 emu/c c 
L.^2 7rM, 1 #l&*):£ot:£#>6, K„ = 2 

[L,-27cM, a 3 =5. exiO'erg/cct^ft 
6ft. K. (T=3 0 0K) >3x 1 0*e r g/c c£ 
iBSt/rt>S. SST = 325K, 350K. 3 75K 

m>^b. k.». a4tc^-rj:^ftaste??i±4^ 

•T. tmAVm^. T = 3 0 0fO&>6>5 0K©jag±# 
tC<fc»)K.tt£jl 0%ffiTK§3Eott>4. CtttC2tO 40 
tmBti. T=300KTK.= 1. 2xl0'erg/ 

^T«t^K. T = 3 0 0 KtCtb"*"CT = 3 5 0K"CK, 
#S£j2 0 %ffiTL*$I&^£5^-Ct,>5. 
[0 0 50] Sfc> {Sfbtmo^tt^^S/c*. K 

->fc. KRAI*. T=3 0 0KTK.VA,T= 140 
-C<&£<DiC*fU T=3 5 0K-caK»V/k.T=l 1 
2"C*0. 5 0K©aS±^t?K.V/k.T*^2 0% 
2^J>0-Ct>5. C©Qg^{fc«:«fcSK„V/k.T©^{fc SO 
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Aiffi^lSrOSHSnA: (3r4©*S:S& r I EEE r 
•5>1f 5'e>3> ■ ir> ' ? VZ. (IEEE Transac 

tion on Mastics) ^3 2*§J(I5^ (19 9 7¥9£ 
HIt) lfT4 9 0 2K~SI4 9 0 4H#M) . CO^ffiT 

9. 5E**a«:ifc^. acerasfcrfeiis-e-tus. c© 

[0047]S5fiA. BKo^t. SftahJl/i'ft*^ 
3 0 OK- 3 7 5 K©SS®ffl-CS5MS*tt©SS 
tfe^ttaJS^WTO^iertf ft o fc. faSftMSfr 64 5 
gft-r^^tceS^EPDaS *i5<fc5 tcf#WA r * 
^WOROW, Kf4*T=3 0 0KK^Sl/?c©%. 
EfHjn®ii8H„£9 kOr-l 3 kOe©^HT®ti%0 . 
5 k OeStc^ffcS-B/ci *tffiSftiS« rJl/*L 
4,...(H..) £SJ5£t,fc. £<DM£tiHU:9 3?«>fc [L 
(H.«) /H„] '£L 4 „,..CH„) tom&Z® 

3{c^r. *aus©®Htc*jt,^r [L,, 4 .,(H„) /H 

.,] '&L..«..CH..) £©gHfc«. mZVZ9ji-tiL>> 
CI) ifi&Sn?Z, Rs&Cfefcvc. L.»L, ,,.,«*£© 
[0048] 

mil 

' .[L„*„CH„) /Hex] 1 —CD 
SB. l/TKJtWL/fc^fi£K.S»©SSJi^tc 

Btt. S5(C^«:^T«l:5tC. T=3 0 0K"CK«V 
/k,T= 8 5-C*5©Sc*fU T=3 5 0Kt?BK.V 
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